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We consider the electroweak theory without fundamental scalar field. The topological excitation of the SU (2)× U (1) theory (the monopole) plays the role of the Higgs field, it carries the SU (2) × U (1) topological charge due to the theta-term of the special type.
In this paper we suggest a new formulation of Wainberg -Salam model on the lattice. The nice feature of our approach is that we have no fundamental Higgs field in the initial Lagrangian (there been a number of attempts to eliminate the fundamental Higgs field from electroweak Lagrangian [1, 2] ). The Higgs field appears as topological monopole excitation; due to θ-term with θ = π the U (1) monopole acquires the SU (2) × U (1) charge and become the scalar electrically charged field (see also [3, 4] ). The theory may contain phase in which U (1) monopoles are condensed and they play the role of the Higgs field in the electroweak theory.
The Villain action of the U (1) model with the theta-term has the form:
Here θ is U (1) gauge field, j = * dM is the monopole worldline, * is the duality transformation, M is the Villain variable. Thus we have
Note that monopole currents j interact with the gauge field θ via the Wilson loop, i(θ, j). Thus monopoles carry the U (1) charge. The partition function of the theory has the form * Presented by M.A.Z. at Lattice 2001, Berlin.
Here U (j) is a nonlocal potential. Next we can transform the sum over the monopoles into the integral over the scalar field.
Here V (r) is a nonlocal potential. This example illustrates how the scalar electrically charged field appears from the theory containing monopoles. Our aim now is to generalize this construction to the nonabelian theory.
First we consider the continuum electroweak theory. The fermion part of the action looks like (the fermions are supposed to be massless)
The physical variables depend upon parallel transporters along the closed lines in the appro-priate representations. Thus the additional symmetry takes place:
Here v is the 3-dimensional hypersurface, t i * v is the unity vector in the direction * v.
This additional symmetry appears since we consider the "compact" continuum theory in which the singular gauge fields are not forbidden. The compact continuum nonabelian fields are discussed in ref. [5] as the limit of lattice gauge fields. The lattice analogue of this symmetry is
for U ∈ SU (2), θ ∈ U (1). This symmetry corresponds to the center Z 2 of SU (2) group, and it can be shown [6] that due to this symmetry the so-called center monopoles coincide with the ordinary U (1) monopoles in the continuum. The action for the pure gauge fields should also posses this symmetry. The above mentioned symmetry prompts us the following definition of the SU (2) × U (1) theta -term
Here H is t'Hooft tensor
Σ ij is the antisymmetric tensor representing the 2-dimensional surface Σ. This tensor is the analogue of the Villain variable from the lattice formulation of U (1) theory with theta-term.
The integration over Σ and n (n a n a = 1) is assumed.
We have the model with the partition function
We found that
Here V (j) is nonlocal potential, j = δΣ is the monopole worldline. We can express the sum over the worldlines of the monopoles j as the integral over the scalar field
Here V (|Φ|) is unknown potential. It means that the low energy approximation of our theory can be equivalent to the Wainberg -Salam model for the massless fermions if the potential V is of the Higgs type. We can express the continuum partition function in the following way:
We use this expression to construct the lattice theory
The lattice theory possesses the above considered additional symmetry (10). 
We found that M is almost independent on β.
That means that the correlation length does not tend to infinity at the point of the phase transition. Thus the theory under consideration has no continuum limit. Our conclusions are:
